The energy metabolism of the English E-CMO strain of contagious equine metritis bacterium was studied in whole cells and cell extracts. This bacterium appears to have an active Krebs cycle and probably obtains energy by oxidative phosphorylation since glycolysis and the hexose monophosphate pathways appear to be absent. 
The causative agent of contagious equine metritis (CEM), a highly contagious venereal disease of the horse, is a small gram-negative coccobacillus with apparently fastidious growth requirements (14, 20, 22) . The taxonomic position of this bacterium is unclear at present (14, 22) since the International Committee on Systematic Bacteriology has not accepted the proposal made by Taylor et al. (20) to include this organism in the genus Haemophilus as H. equigenitalis (7) . Thus, for the purpose of this report we shall use the abbreviation CEMB to refer to the bacterium responsible for the infection.
CEM is similar in certain respects to human gonorrhea in that females may develop vaginal discharge with evidence of endometritis, cervicitis, and vaginitis (21) . However, clinical signs associated with the disease have been reported only in mares; male horses have not been found with clinical evidence of infection.
Since the initial reporting of this disease in Great Britain and Ireland (1, 12) in 1977, CEM has been recorded worldwide. Outbreaks of the disease have occurred in the United States (3, 18) , Australia (4), Belgium (15), France (13), Germany (11), Japan (17) , and possibly Brazil (2) . Even though the disease has been diagnosed mainly in Thoroughbreds, it has also been confirmed in other breeds of horses and in one breed of pony (21) . Indeed, CEM has become a disease of significance in every country where horses are bred, not only because of the immediate and long-term financial consequences, but also because of the embargoes imposed on the interna4tional movement of breeding stock from affected countries.
Taylor et al. (20) characterized CEMB as an asaccharolytic, non-proteolytic bacterium with optimal routine growth in an atmosphere of 5 to 10o C02 in air. Additionally, CEMB shows catalase, cytochrome oxidase, leucine aminopeptidase, esterase, and acid and alkaline phosphatase activities using both conventional methods and the API ZYM system of enzyme detection (19) . In this paper we present the results of a study on the energy metabolism of CEMB. (8) . This fractionation procedure involved sequential treatment of the cells with cold 10% trichloroacetic acid (TCA; soluble pool), 75% ethanol (lipid fraction), ethanol-ether (1:1, vol/vol; lipid fraction), hot 5% TCA (nucleic acid fraction), and papain (protein fraction). The pellet remaining after papain digestion was termed the residue fraction.
MATERIALS AND METHODS
Respiration. Intact cells were harvested from broth after 24 h of growth as described above, washed twice in phosphate-buffered saline, and used for respiration studies. To determine the extent of isotope incorporation into cold TCA-precipitable cell fractions, we calculated the percentage of incorporation into each fraction based on the sum of all fraction percentages minus the cold TCA-precipitable fraction. Thus, after correcting for the percentage of each isotope that was present in the intracellular pool (cold TCA-precipitable fraction), it was determined that labeled acetate was extensively incorporated (ca. 72.6%) into the lipid-containing fraction (ethanol soluble) and moderately incorporated into the nucleic acid fraction (hot TCA soluble; ca. 10%) and the protein fraction (papain soluble; ca. 13%). Approximately 80% of the labeled bicarbonate was recovered in the nucleic acid fraction with only small amounts (ca. 10%) in the ethanol and papain-soluble fractions. In contrast to this, 57% of the citrate was incorporated into the protein fraction, whereas 24% was detected in the ethanol-soluble fraction and 15% was recovered in the nucleic acid fraction.
Respiration. The stimulation of respiration in CEMB by various substrates is summarized in Table 2 . As suggested by the lack of labeled glucose incorporation by this bacterium, glucose failed to stimulate respiration. Additionally, none of the other carbohydrates (i.e., maltose, sucrose, and fructose) stimulated the uptake of oxygen by CEMB. Respiration in CEMB was stimulated by all three of the Krebs cycle intermediates (i.e., malate, citrate, and succinate). Although labeled acetate was extensively incorporated into one of the lipid-containing fractions by CEMB, it did not stimulate oxygen uptake by intact cells.
Enzyme assays. The specific activities of the enzymes detected in CEMB are listed in Table 3 . In general, these activities include the enzymes associated with the Krebs cycle and with electron transport. The activities mainly associated with glycosis, pyruvate metabolism, and hex- The incorporation of CO2 into the nucleic acid fraction suggests that de novo purine and pyrimidine synthesis may occur in this bacterium. However, this incorporation could be due to the recycling of carbon into ribose and subsequently added to purine and pyrimidine moieties.
The incorporation of labeled citrate into essentially all of the major fractions (i.e., lipid, nucleic acid, and protein) suggests that via the Krebs cycle citrate is used for the synthesis of a variety of compounds. This is supported by the fact that citrate was one of the compounds that stimulated respiration in CEMB along with other Krebs cycle intermediates such as malate and succinate. The CEMB has an active Krebs cycle 
